Background Older workers often take longer to recover and experience more missed workdays after work-related injuries, but it is unclear why or how best to intervene. Knowing the characteristics of older injured workers may help in developing interventions to reduce the likelihood of work disability.
Introduction
According to the Canada Safety Council [1] , 'the Canadian workforce is aging and older workers are making up a greater portion of the workforce'. The burgeoning labour force participation is due to improved life expectancy and functional ability of older adults along with several other factors, such as financial considerations, desire to continue productive work and employers' need to retain experienced employees [2, 3] . In fact, more and more Canadians are continuing to work beyond what has been considered a typical retirement age of 65 years [4] . Policy changes to the Canadian Old Age Security pension will see the age of eligibility raise from 65 to 67 in 2029, which will result in more Canadians working beyond age 65. A number of reviews have highlighted the benefits of work participation and the importance of 'safe and productive work' to health and well-being [5, 6] . However, the ageing workforce faces important challenges from work-related injuries, which can have especially severe consequences for older workers [7, 8] .
Older workers experience a higher prevalence of musculoskeletal complaints and often take longer to recover from injury, experiencing more missed workdays after injury [8, 9] . This may partially be due to ageingrelated physical changes experienced by older workers. For example, Kenny et al. [7] observed a 25% decline in musculoskeletal capacity between the ages of 30 and 65 years, with a more rapid decline between the ages of 60 and 65 years. There are also several social, psychological and cultural changes that accompany ageing, which may have an influence on work ability. Work-related injuries present the potential for especially severe consequences for older workers [10] [11] [12] . Dasinger et al. [13] reported that when the age of injured workers increased by 10 years, the return to work (RTW) rate decreased by 15%. Moreover, work disability is considered the most common reason for retirement among older workers before the age of 60 [14] . Therefore, older injured workers may need a different approach to treatment and rehabilitation as they may have different characteristics than younger injured workers. However, the most important age-related changes and characteristics influencing work disability in older workers are unknown, as are the best strategies for intervening to avoid or reduce long-term work loss in this population.
Before developing interventions for ageing injured workers or examining prognostic factors for RTW, there is a need for foundational information about older injured workers' personal, psychosocial, occupational and other characteristics. It is important to know whether older injured workers' characteristics differ from younger injured workers. Knowing this would provide valuable information about whether the current approaches for assessing, treating and rehabilitating injured workers (which are often similar across different age groups) are adequate. Potentially, novel strategies tailored to the needs and characteristics of older injured workers are needed.
Little is known about injured, older working adults, particularly those who remain in the workforce beyond what has previously been a typical retirement age (e.g. >65). Few studies have examined the characteristics of older injured workers and how they differ from younger injured workers. So far, there have been only two previous studies comparing older and younger workers [15, 16] . Within a US jurisdiction, Pransky et al. [15] reported that older workers (≥55 years) experienced more severe injuries than younger workers (<55 years), but experienced comparable RTW outcomes. They conclude that older workers may be advantaged due to longer workplace attachment and the healthy worker effect. Contrarily, Berecki-Gisolf et al. [16] studied workers' compensation claims in Victoria, Australia, and found that lost-time claims incidence, days until first RTW and sum of compensated days all increased with age. These two studies offer valuable but conflicting results and it remains unclear whether older injured workers are at risk of worse outcomes and, if so, why. The authors had limited access to important clinical information, such as nature of the injury/diagnosis or responses to patientreported clinical measures that could provide additional insight. Additionally, whether the results from the USA and Australia apply to other countries is unknown.
We conducted a descriptive study to characterize and compare the characteristics of individuals experiencing work-related musculoskeletal conditions across three age groups: younger and middle-aged working adults (25-54 years), adults nearing retirement age (55-64 years) and adults past typical retirement age (≥65 years).
Methods
This study used a descriptive cross-sectional design. Secondary analysis was conducted on a database previously created from clinical and administrative claims data from the Workers' Compensation Board of Alberta (WCB-Alberta) [17] . This data set includes information on workers' compensation claimants with musculoskeletal injuries who received rehabilitation and underwent a comprehensive clinical work assessment. The University of Alberta's Health Research Ethics Board approved this study.
Data were available on all claimants receiving rehabilitation for predominately subacute musculoskeletal injuries between 1 December 2009 and 1 January 2011. We limited our study to claimants older than 25 to exclude students and ensure it represented working age adults.
Within the jurisdiction, claimants are sent for a comprehensive work/clinical assessment after undergoing required primary care treatment in the community (i.e. physician, physical therapy or chiropractic care), but failing to RTW after a course of acute treatment. Claimants are systematically referred for work/clinical assessment based on a care pathway when they have not recovered within the anticipated healing time of their injury (typically between 4 and 8 weeks) [18] . These claimants are assessed to (i) determine their readiness to RTW, (ii) identify barriers to recovery and/or (iii) be triaged to the most appropriate type of rehabilitation. Our research group has previously studied the work/clinical assessment and the tools used to assess readiness to RTW in this jurisdiction [19] . The measures and information available have proved trustworthy and acceptable for research purposes.
The database includes information on 38 descriptive variables including individual demographic and social factors (e.g. age, sex, language spoken, marital status, educational level, urban/rural status), occupational factors (e.g. occupational category according to the National Occupational Classification, employment and working status, modified work availability, reception of wage replacement benefits), health/injury factors (e.g. previous injuries, self-rated health status, pain intensity and perceived disability) and health care (e.g. type of rehabilitation received, number of visits to primary care providers). The age variable was categorized into three groups: (i) younger and middle-aged adults (25-54), (ii) adults nearing retirement age (55-64) and (iii) adults working past typical retirement age (≥65 years).
Descriptive statistics were computed for each age group of interest and compared between the three groups. The main characteristics between groups were compared for continuous variables using analysis of variance or the Kruskal-Wallis test if assumptions were violated. For categorical variables, a chi-square test was used to make comparisons between groups. Fisher's exact test was used instead of the chi-square test if 80% of the cells had expected counts <5. The level of significance was set at α = 0.05. All statistical analyses were done using IBM SPSSv20 (Chicago, IL).
Results
A total of 8003 claimants were included in this study. The means ± SD of the age for younger and middleaged working adults (25-54), adults nearing retirement (55-64) and adults past typical retirement age (≥65) were 40.9 ± 8.4, 58.5 ± 2.8 and 68.2 ± 3.1, respectively. Figure 1 demonstrates the histogram of age distribution for the three age groups: younger and middle-aged working adults (25-54 years), adults nearing retirement (55-64 years) and adults past typical retirement (≥65 years).
Marital status, education level, current working status, occupation as categorized by the National Occupational Classification and modified work availability and its nature were significantly different across the three age groups (Table 1) . Younger adults with injury claims were more likely to be single than those in the 55-to 65-or >65-year age groups (16 versus 8 and 7%, respectively, P < 0.001). The 25-54 and 55-64 age groups were more likely to be working at the time of assessment than the above typical retirement age group (47 and 44 versus 35%, respectively, P < 0.01). Claimants 65 years or older had lower education levels, being more likely to have only completed Grade 8 or less (8 versus 2 and 5%, P < 0.001) or hold only a partial high school diploma (16 versus 10 and 12%, P < 0.001) than those in the 25-to 54-or 55-to 64-year age groups. Workers over 65 years of age were also more likely to work in trades, transport and related occupations (50 versus 46 and 44%, P < 0.001) than the younger groups (25-54 and 55-64 years). They were also less likely to have offers of modified work (58% no modified versus 39 and 42%, P < 0.001) than the younger groups (25-54 and 55-64 years) while based on medical recommendations they were more likely to need modified duties and hours (49 versus 35 and 36%, P < 0.001). There were several significant differences in injury and clinical characteristics (Table 2) the contrary, younger workers (25-54 years) were more likely to claim sprains/strain injuries (45 versus 42 and 41%, P < 0.001) than the older groups (55-64 and ≥65 years). Prior to the work/clinical assessment, workers past retirement age had the largest mean number of days between injury and assessment compared to 25-54 and 55-64 age groups (302 days versus 273 and 209, respectively, P < 0.001). Workers in the 'nearing retirement' group had the largest mean cost of health care before assessment ($991 versus $490 and $361 in the oldest and youngest groups, respectively, P < 0.05). Workers aged ≥65 years were also more likely to have no further rehabilitation recommended after assessment than those 25-54 and 55-65 years (29 versus 18 and 21%, P < 0.01). Although older workers (≥65 years) had a slightly lower mean on the Pain Disability Index (PDI) occupation item (5.8 versus 6.4 and 6.2, P < 0.01) than younger age groups (25-54 and 55-64 years), the overall PDI score was not significantly different between the three age groups. More detailed examination of the workers who were not recommended further rehabilitation indicated that those over typical retirement age were significantly more likely to have lower education levels, less likely to be currently working or have modified work available, more likely to be receiving wage replacement benefits and reported slightly worse physical functioning and general health perceptions on the SF-36 (Table 3) . However, the oldest workers (≥65 years) were not significantly different in terms of employment status, nature of the diagnosis, pain intensity levels, number of previous physician visits and had significantly fewer physical therapy visits, fewer previous WCB claims and shorter injury durations than workers nearing retirement age.
Discussion
This study identified several challenges faced by older workers experiencing work-related musculoskeletal injuries, especially those aged 65 years and older. Consistent with previous evidence, older injured workers were more likely to experience serious injuries, such as fractures [20, 21] , and were less likely to be working in some capacity at the time of assessment [15] . In addition, we found that workers past typical retirement age had lower levels of education, worked more commonly in trades and transport industries and were least likely to be offered modified work duties. Thus, they appear to be a disadvantaged group with significant challenges from a vocational rehabilitation perspective. Our results also identify some unique attributes of older injured workers that could potentially guide development of interventions or future studies within this population.
Injured workers often need cooperation and support from their employers to facilitate RTW, including provision of modified work duties or hours. This is especially true for older injured workers who may be experiencing age-related reductions in physical and functional capacity. However, our results and others' suggest that many employers may not be able to accommodate injured workers past typical retirement age due to the nature of their work [7, 22] . Consistent with a previous study by Berecki-Gisolf et al. [16] , older workers in our study were more likely to work in trades and transport occupations where employers may experience difficulties identifying suitable work. However, ageism and discrimination against individuals or groups on the basis of age has also been reported in the workplace [23] and may partially explain the observed lower rate of modified work availability in the oldest workers. Identification of suitable modified work is one area that health care professionals may be able to intervene. Results of an exploratory subgroup analysis of a trial examining the effectiveness of a workplace intervention aimed at facilitating suitable modified work indicated that the intervention was especially effective in workers aged 44 years and older [24] .
Consistent with previous research, we observed that older injured workers were more likely to experience fractures [20, 21] . This might be explained by higher prevalence of osteoporosis among older people and may indicate the need for osteoporosis awareness or management strategies at the workplace. Additionally, a recent study reported that older workers were more likely to report traumatic injuries (e.g. bones, nerves and spinal cord) but less likely to report open wounds and sprain/ strain injuries (e.g. trauma to muscles, tendons, ligaments and joints) [25] . Consistent with these findings, our results showed that sprain and strain claims were less likely among older workers (≥65 years). This could be due to social or cultural differences across the different age groups.
In our study, older injured workers (≥65 years) were found to be lower educated than younger workers. While Pransky et al. [15] did not find a significant difference in educational levels between older and younger groups, Berecki-Gisolf et al. [16] indicated that older workers were more likely to be professionals, which is often used as an indication of higher levels of education. Therefore, older injured workers in our Canadian claimant population appear to be of lower educational level than those in the USA and Australia. Higher levels of education have been found to increase the likelihood that older workers stay longer in the workforce [2] . However, further research is needed due to the important barrier low education poses to injured workers.
Regarding the clinical and health care variables in our study, some small, statistically significant differences in self-report and general health perceptions were seen across the three age groups. However, few of these differences appeared to reach levels of clinical importance. Unlike a previous US study [15] , our study did not find any clinically or statistically significant differences between the three age groups with respect to comorbidity or general health scores. Although there did not appear to be substantial clinical differences between the workers nearing or over typical retirement age, those nearing retirement had substantially higher overall health care costs prior to the clinical assessment and were more likely to have some form of rehabilitation recommended after the assessment. This is despite the oldest group being more likely to be receiving wage replacement benefits at time of clinical assessment and reporting worse physical functioning. Older injured workers (≥65 years) also had the highest average duration of time between their injury and admission for assessment. It is unknown why the assessment was delayed or why these injured workers were less likely to be referred for rehabilitation. However, it has been reported previously that greater time between injury and rehabilitation is associated with higher risk of delayed RTW [26] . While older injured workers may respond more slowly to rehabilitation, there is often still potential for improvement. Previous research has highlighted that physicians may provide inadequate medical information to older patients and may apply less aggressive treatments based on non-medically related conceptions about age [27] . As with employers being less likely to offer modified duties, it is unclear whether these health care findings are due to 'medical ageism' or whether the age-related changes in older workers make them less likely to benefit from medical and rehabilitative care. Clearly, these factors require more investigation.
The limitations of this study include those inherent to secondary data analyses such as lack of control of the variables available or the quality of the data. However, this was a large, population-based database with a rich combination of personal, social, occupational and clinical/health care variables that has previously been used for research. The study was also limited to work-related injury claims accepted by a workers' compensation board, which likely do not represent all older workers with musculoskeletal conditions.
In conclusion, adults past typical retirement age with work-related musculoskeletal injuries appear to be a disadvantaged group from a vocational rehabilitation perspective, being more likely to have lower education levels, work in trades and associated occupations and have less availability of modified work options. Older injured workers past typical retirement age also were less likely to be offered rehabilitation despite having more severe injuries.
Key points
• Older injured workers were more likely to have lower education levels, work in trades and associated occupations and had less availability of modified work options.
• Older injured workers past typical retirement age were less likely to be offered rehabilitation despite having more severe injuries.
• Adults past typical retirement age with workrelated musculoskeletal injuries appear to be a disadvantaged group from a vocational rehabilitation perspective.
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